Modulation of glutamate transporters (GLAST, GLT-1 and EAAC1) in the rat cerebellum following portocaval anastomosis.
Glutamate transporters have the important function of removing glutamate released from synapses and keeping extracellular glutamate concentrations below excitotoxic levels. Extracellular glutamate increases in portocaval anastomosis (PCA), so we used a portacaval anastomosis model in rats to analyze the expression of glutamate transporters (GLAST, GLT-1 and EAAC1) in rat cerebellum, 1 and 6 months after PCA, using immunohistochemical methods. In controls, EAAC1 immunoreactivity in Purkinje cells and glial GLAST and GLT-1 immunoreactivities in the molecular layer (ML) increased from young to old rats. One month after PCA, Purkinje cell bodies were not immunostained for neuronal EAAC1 glutamate transporter, whereas glial glutamate transporter expressions (GLAST and GLT-1) were decreased when compared to young controls. In rats with long-term PCA (6 months post-PCA), neuronal and glial glutamate transporter expressions were increased. The expression of the neuronal glutamate transporter EAAC1 was less intense than old controls, whereas glial glutamate transporters (GLAST and GLT-1) increased more than their controls. Since the level of the neuronal glutamate transporter (EAAC1) in long-term PCA did not reach that of the controls, GLAST and GLT-1 glutamate transporters seemed to be required to ensure the glutamate uptake in this type of encephalopathy. EAAC1 immunoreactivity also was expressed by Bergmann glial processes in long-term PCA, but this increase did not suffice to reverse the alterations caused at the early stage. The present findings provide evidence that transitory alteration of glutamate transporter expressions could be a significant factor in the accumulation of excess glutamate in the extracellular space in PCA, which probably makes Purkinje cells more vulnerable to glutamate effect.